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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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ifc^TSairrs. £Ofc#^mfra=i:l.TM:A-a- 

[ 0 0 5 6 ] -5- LT . tJttft, S^4>. ^TCS1±#X 
^V^iM^T-SD^. miVX^mWmM2cr ) m.^cr> 

mix (gmjemwrai) zm&L-th. 



iSSli 3 0 0—8 O OWi L Mj&iS-K** 3 0 0 

xz^mx-t) h t mtm^mim.? p 1 ra«oi»* 

4. ^fiSiS^SOO^S-^xSfc^b^^fm^P 
[ 0 0 5 7 } ifcfc. gftgflcOJf 2 1 ±.lzft&m 2 3ZB 

ffrt&m&izn. m*.t£* _tfB<7>epw>ji 2 1 

•f & s 0f fei^iftftSiMNMca^ P 3 Sr 

±^LJtSF^co®2 1 z&fc? zitrntmrnizLxft 

&m23*Wm-hZt1fiX'Z%. St. |*|gg®2 3± 
tdR*MBK0«2 2*»jR-f&*&t=fc. Hit*. ±s&> 

timuom 2 1 zmisr?&Ktbcryft%iM^ 

mzwmtzwuz. ±^L^st^g5^®2 izmm- 
z^mtmutz lx ft?$m 2 3±tzwmnm 22ZB 
m-&zta i x'%&. 

[0058] mz. *mimm2WzmMm%&>4tfn<?) 

Zith&t'Lxmm&mvmm. tmzim-t&zttf 

[0059] *mimm2ftiz'£&i\z>ftmmi 

^ix^ticommm. mwz. &m-£xz&&LtzBf% 
t'lz&mnm&zx Kfmsmtx 
[oo6o]^. @bj«@ 1 cowmwrn 3±t,z*m 
imm2*&f8 l -t&M<7ymtibLxii, ukrco^m^h 
-r=sr*>^ aHB««i<«a^iiiK3±fc:Ti o 2 

& > ®<?)-mkzm^z.bti i x'%h. mm. m^t-A 
m*. tsm^mm. x/*v*m»* 7?*?4*>\z 

3±iztm2it$>Rj&Mmmzm^xi>£i\ mz. k 
i&#x<ti9&L*w»*hmix c v Dmcwtmmmz 

m^2>Zbi>X'Z2>. 

[ 0 0 6 1 ] «T CDX 3 fcr LT3t«® 1 0 SrfPKLJtf^ 

1 0 i: . 9-- s 1 tc^-r i 0 fc*s*±if t . 

[0062] feJLh. ^^tfo^^ii^^cov^XiK 
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[0063] miUi , JJB«OgSI»BJIlfc:*S-VvcUL #® 

® 2 1 *»4>«W8<?5Ji 2 2 fcjWTigfln $ -t*:^> i iz X 

£grtSB?)Ji 2 1 *»6«WS<Z>JI 2 2 fcjWCiUo$-£ 
[0064} 

m^Wm-K^^h £ t iz£ *» J: < . 

^*ffi©S»^|«i)KSf < i: fe. 1 oco/f^fetfifl 

[0065} witf, 04 t^-r«fc a tc. 

*#^^2cos^gp^2 nzi.mitm^mfm^p 
3tf-&£tix*5K>\ zmizteiizmim^mmL^p i 

s^p 3<offi^-fi}^#. artgpo® 2 1 #»<yft*aioji 

[0 0 6 6} £fz. Mx.il. 05^-TJ;d{c. 
mffi 2 emt&com 2 2 1 ®S 

cOS?-fL!fe^*fe^P3<7)^T'&'5. «rt9k0«2 1* 

fiBR-r s^Nwwrs* 1 1 ^^bm¥^m$-?p i <r> 
frx-h o s mm 2 3 «t^M^2» 

[0067} St. 09*tf. E6£jjr$-«fc 

2 coMftm^m 2 1 * 1 ®s 

«ft!fe¥#ttWP 1 cofrX'fo *> . 2 3 

* 0 . m*hm>m 2 2 

P 3 <k 0 t*#3rW«ig£:1rr& 1 

flsfiMMMMa? p 4 wx'fo h mmx- 
[0068] mta. issmmam^a^xai. 3m 

i^mm^tkmmmiz-o^xmmi-fzibK ^mco 
ftw®mfimmm!tmnmtzMzmfezti2> %><o 
x'\i%\,\ mux. *%pm%mmi.. muz^ytm 
m 1 4 <7>i 0 tz. 4mtxt<omfr^m&LZtit:*mtem 

m2ZffilZ,ffif&Z3iLX^Xt>J:\,K mtix. 07K 

TK-ritm&i 4cr,*mwmm2i&. m.^<^>m2 1 tm. 

9\-m<r>m22t. Mft&<?>M2 1 tmft®<7>m2 2 t<r> 

mizmmztiz ^um2 3&v : 2 4tt^mm^ixx^ 
?tiiznii&mn,^tt<D&±{^i±ffl^&ftjficr ) j ?-£) 



m&aftsom 2 1 irt>wm<r>m 2 2^nxmat 

hkolzmWi-ZtiX^Z,. &tz. 2Jf<9flB££3tf.g>¥ 

mtmm am^t-t) zffiz.m&.z?iLx^xi>* 
[0069]^, ±Micomstmmtz&^xi±. *mfr 

mts-t&ijmzm^&w&iz^ ^xmm ttz 

[0070] 4^»* »j^*Mft«^flta^<0¥^S 

cmnzmfeMMALxziZ . ztizmtmzmk^z 
z\ t £ x o±mc?mn,&ftft<vmxmxim : nm%ifiv> 

WM&t&kftZmrz-tMfL (2381) *»jR-r**J£3i^ 
[0 07 1 } iOj[-3*i»IIFFL*»Jftt&*ffii:LTIi, 

xommjizit. mux. ^mwmm^fmth^mb 
Lx^m<rm^wmwwk^mm-^tz^mitwm. 
{mtt&tsx?v-xii^-xh*mwmw$izim 

vm\$ifcmzmfiZ j £xm£^-& z\ t &x-z mm. 
lx&z. z\ti£fmmiz£*)&i;-?&ij&tf$>&. ; 
m&mm-h z. 1 1 i 0 . rtio»t 

[0O72] ft!l<7)«L^^-ri»^t LT. ± 

[0073] ttz. Mvyma&Mf&t&jjmt lx. * 

hgzt iz . tmftmmv&mz m&^&mtwmft 
co-^mmmtzx^xm^^^^mhhh^ z<do& 
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it&um. xit* ¥m#wm<7)&m fcaws-r sunt** 
mttw-uzfttmm ttzmm^x-ytmnit^m^mm 

[00741 zn£o%Mi*wm-&?}m*m^&z. 

t mt\-Mp>m 2 2 1 h jtwmzmm- h z\ t #t- 

2 1 m/M^^m 2 2\*. ti> izmm&m p 2 tmm 
Ltz 1 mmcomummim 1 ?- p 1 (D^x-m^tix^ 
mft^nm 2 1 ttHDWtfm^mfc&^p 1 mzm 
^ti^mn (mm m^-R 2 1 cr>±i* mvuco 
M2 2 ^(mimimmtt p 1 mizm^ti^mn 

(m&) MR 2 § J: 0 < i 3 » 

j££ilTV^>. ZZ\X\ C.cr>iir&lzi>¥mmm2te3 
m&Lkem&ZG LX wt i> «fc v\ 

[ O 0 7 5} *f&HJ(C*5V^T±^L^Sri:cr) 

[0076] 

[^mctj mT. mmm&x/itmmt>mfx^m^ 
mwRv-mrnmsbk^mmiiz^ ^xmzw l < mm-t 

[0077] ( mmm 1 > kiTt^-r^ic: j: 0 . m 1 
u mz* c\nftmmt>m^xm3t,z5kLfz-&mm®m 

±Mi&2 Otfflm<r>ffif£i>m'tZ> 5X2 OmmOX^ 
[ 0 0 7 8 ] h ? U—y^t'. T i tr^ts^m 

vvt, T i Sr-t-tf^a^jD^^^^itfi^^. & 
C i 0 . ^©S^'2 7 n mC7)T i 0 2 S&-? ( T^?- 

*\ lar, P2 7fcv^3) £-irtr3o-r (jar. 
no-f Kfflfai ) nmmttz. mz* *-y?\s 

-7Mz&VhK$m$*^LtzlztMm±Mteu4 

mm 1 1 wmnmmzx 9 . ^mmv 5 6 n mw 
=»n-r h-?t?g (jar. 3D>f H}gja2 t^o ) , 

fl#l 1 2 nm<7)T i 0 2 &-? (T1~?— fc\ tTF. P 
1 1 2fc»3) S-^trrJcM HS?K (WT, nu-f F?§ 
?&3 4: > . ^mkWfi 1 9 8 n m<7>T i 
(T^-Hf, J31T, P198fc^d> £-£tf=*cKK 

(JiTF. 3n>f KJ8SK4tv^> iilRW:. =5: 
fee ^it^>c7>3p^ K^i— 4{c-t-^ii^Ti 0 2 S 



LT^aE#3K^^*$-jtrrc: t iz* ot i o 2 e^- 
<vmmzmmL, mz. ±jua-x%tt&mmt:tn 

t&HtlzJ: VWFlz^-f^—X h Zmg& Ltz. 
[0 08 0]-r^*>*>, 3 cM KftM 1^.1X3 o^f 
&4§-ffifflLTP2 7i:Pl 9 8fcc7)«*Jt$rP2 7 : 
PI 98=7 : 3£Lfc^.-Xh (ttT. ^-XMi 

P27tPl 9 8fccOKfiJ:b$rP2 7 : PI 9 8=1 : 
1 1 Lfz^—X h (HIT. *<—Xb2tm ) no-f K 
1 RU'a viA Vmm4 l>mm LTP27hP198 
tcrm&itt> P27: P198=3:7i L^:^.-X h 

[0081] ^'7^»K4 (iS^WWt^^^ ) 

±(C7«y*H-r§*l3tSn0 2 »«R3 (MJ? ; 7 0 

onm) im^Ltzmmmmi <js$;i. imij 

Jp«Lfc. <€■ LT. ^-X h 1 S-g^gPcT)® 2 1 
h3Srg?l-^®2 20^figtcfflV^„ -T=5r^*>. ^co 
EPfJL. iJcv^TSaKS-frfc. A^*. 4 5 0°C 

oftfl^*,fctr3o*BjKistfc. set, ^-xh2s 

f^^2h|S|«^B£(7)^^mffi^^fi!tt. iiiSfeS 

[0082] ^fc, ^O^i^^tcoV^T . S^ffiO- 
ffiW; 1. 0cm', ^##cmffi<^)J5§ ; 1 2/zm, 
rtSBOS2 icomm; 4um* f*}gp« 2 3 eMW- ; 4// 
m. e^hgg^S 2 2<7>Jf ; 4 ^ mXfo 0 . #F^gP^>Jl 

2 1 ftoffliLmmscDrnxm. ■, i2nm, mfi&com 2 

1 ftcoffln&ftlGCOW-tetm ; 14nm, Jl 2 3 rt^ 
*BTLfl^^CO§Affl ; 14nm. f*Jgp/f 2 3 ^«B?L@ 
^co^mm. ; 1 7 rim. ^t-gPOS^^IL^^ 
&Aifi; 3 O nm. ft^^S^mfl*^^ 
ffl; 3 0nmX'^. 

[0083 j znx\ *mttt<ttmto<MmM»m 
imrnxdizLxMsiLfz. n-mtx-m. 

1fi(X?0- >mi ) t TMtM L^:f*^^*« 

t/ttc7)^set4h U ^««aj^lM (Qu 
antachrometti?> l"AUT0S0RBj ) SrfflV^ta^^tC 
J: 0 i OKfiCRW* ^iBfi«tft . BJHST'ff"» 

ZWRLTfumtzMfe ■ fmrLXfflRM#mm®ZJliib 
fz. 

[0084] mz* ±Mico^mi^mm<ommt>m-imm 
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[ c i s-Di (th i ocyanato) -N , N ' -b i s ( 2, 2 ' -bi py r i dy 1 -4 , 4 ' 
dicarboxylic acid) -ruthenium (I I) ] c\tl<rxx. 

?;-)vmm (mm&mcomm : 3x 1 o-«mo 1 / 
izx *) , ^mtumm 2 v>nmzn®&mz%> 1. oxi 

0-'mo l/cm2©f§^. &iC s iKlEVoc 
H£ 4 -tert-y^-ylxf U : Jycr,T^ h — Y V^mMlZ 1 

[0085] ( mmm 2 > ^MifMMoKJt* jsito i 
0 iz Ltffot; kiiW2. iijs0ij 1 1 mme&mizx 
omnz^k Ltiitmm 1 0Rxsm3 tz^k Ltz^mm^st 

[ 0 0 8 6 ] -T3r;b*>. IQS«lfc:*5VvtiHKLfc:j 0 
4 1 »tf 3 o>f K»a 3 Sr^ffl LT P 2 7 k P 1 

12k OKAbbS: P27:P112 = 7:3t L*:^- 
X h (JJtT, ^-X h4tv>7), rmW K*» 1 fttf 

vmm3zmmLTP27bPi \2b<rm.m$c 

tP27:P112-l : lfc Lfc^-X h (fcTF, ^ 
-Xh 5k^3 ) . 3D^f K*Jfcl3H*3o-f K?f?g3 
Sr&fflLTP2 7kPl 1 2t<0fUtJP2 7 : PI 

1 2 = 3 : 7 k Lrtr^-x h (iiJIT. ^.-X f 6 k f> 

[0 087] -etT. ^-Xh4£Sl*mB?>Jl2 1^ 
JjgfcffiV\ ^-Xh5SrrtSP®2 3^fix:^ffl>,\ ^~ 
X h 6 SrS^(.gPc7)S 2 2 CO® vfc CI k iiWJi , 1^ 

km i b mm&mti »^«s 1 ±^0 1 ^-r^ 

[00 88] =5nB. d<0¥##®ffite:^nvc x ^fcffitO 
ffi*S : 1 - 0cm', ¥mtm&<7>mZ ; 1 2txm. M 

ftu<7>m2icomm ■, 4wm, p\&m23<?>mm; am 

m. fi^cOS2 2<7)®i?; 4//mT'&9. #l*lg&<7>Jf 

2 1 (*l<WLg^fc*cl ; lOnm, gftgp'CDJf 2 
1 H^mSJMIkW&ji ; 12nra, ft%V§ 2 3 F*l<9 
fflJL^fctfHfcfcffi ; 13nm, P«ggp« 2 3^^TLS 
^O^ffi ; 18nm, mh&wmficOffljl&ffifiO 
S^ffi ; 21nm, g^hSPO/f fi<^m@#^¥i£j 
M ; 2 2nmt*-5t. 

[0089] ( mum 3 > ¥##«ffi«>i!££ ot«> x 
o izLzn itzzbrnm. mmmi brnmcr^-Mizx 
imnz^k LtiftMM 1 0 Rt/m 3 iz^ Ltz&mmmm 
±?%mm2 0 b mm<vffimztt&yem®Rv&mmB 

too9 0]tm> mmMiiz&^xmmLtz^a 

■i F®i&2m/-ici-( H^4Sr^fflLTP5 6i:Pl 



9 8k<OfJAJt£P5 6 : PI 98 = 7 : 3 fc Lite"*— 
Xh (OT. ^-Xh7k<^d) » 3D^fFMlW 
3D^f F®ffi.3ZmmLTP56bP 1 9 8k<7>Hljt 
SrP56:P 198=1 : ltlt^h (feiT. ^ 
-Xh8k<^?) % r?o-f KJ»»EiatX=io-f K?g?g3 
5:i$fflUP56i:Pl 9 8k<7)»4Jt2rP 5 6 : PI 
9 8=3 : 7H^-Xh (fiTF, ^-Xh9i:V> 

[009 1] ZLX. *<-Xh7£Mf*l&(Om2 1cr,B 
jRfc:fflV\ ^-Xh8£l*lgB;i2 3<7)®j£t;:ffiV\ 

x h 9 s- e^i-gp^ 2 2 cvmmzm^ ^ z. t jew* . n 
km 1 1 mmmmz x o . ^0^11 1 ±izm 1 

[0092] ;<^Mffi(:o^t . filo 
; 1 . Ocm*. ^#cm^ff$ ; 1 2^m. * 
W&<nm2\<7mW; 4//m. P"ggS®2 3<7)®* ; Au 
m . 2 2 <7>if J9 ; 4 A£ mf* 0 . Sf*l^<7)^ 

2 1 ftc?>mjimft1ficr>m±m ■, 29nm, #[*mP<7>g 2 
1 rttfOWLS^CO^^ffi ; 3 1 n m. 2 3 |*J<?> 

«L@^<Ofe*cia ; 4 1 nm. (^§5*2 3(*JOWL@ 
^C7)^F%® ;42nm, M^COm^comiim^cr, 
Steffi; 5 2nm. *^^{^<7)«|fL^^^>T*> 

[0093] (HMfiaj4 ) mmifcti^XWMLte 

n-f vmmt,zmm.%cr>-#:v^i'>yy3-rv 

; 20000) Sr^SPL^X^ U- ( WT\ U-l 
k^o) SrPSL^. ISHSHc, ao^ H»»lt=25H* 

T« X^!>— 2i:V^d) k. 40«*%^-Kl>xf-U->-jr 

d) fcSHKUfc. 

[0094] -etT. x7'j-i5A*-3-hat^ 
«s i _ttc^m t . ttmzAwcx'tm. tert 

S6c7)®2 1 Sr^L^. X5U-2^F*lgP®2 3 

<r>&mzm\>^bbi>t,z. x7»-3*m\-u<7)m2 2 
c?>&mzm^xmi*M<7)m 2 1 <^mm.b mm^mizx 

0. l*ja5«2 3ke^gP^2 2i:^fix:L^. 

[ 0 o 9 5 ] *tx. mmmi b mme&mtzx. 0. 3 

1 ±tcHl tc^-t^NWWa 2 k |i|«^)^co^ 

^tmcrmm ;i.ocm^ ^#ms<7)i¥$ : 12/zm. 
m.ft®cr>m2 \<r>mw ■. 4um. num23<r>mw,A 

Atm. Mt\-ffi<7)m2 2cr>mm; 4umX'hD. ft^SPO 
^2 1 <^ft&flqtetf>ft*ffl[ ; lOnm, ©^^2 
1 rt^lilgM^f*)! ; 1 2 nm. (*J^2 3<0,W 
TUl^-^g^ffi ; 18nm, f*|g?€ 2 3 f^]<7)«I?L@^ 
^pcO^F^ ;20nm, g^^c^S^mS^^g^ 
m ; 26nra, ^|-^<7)® 2 2 rt^WLg^^^i^ 
ffi ; 2 9 nmtfeofc. 

[0 0 96] (HiS^l5) HJfeCTKcfc^rli^L^n 



o-r Fmmitxuj Hii4^«fflup27 : pi 9 

8 = 5 : 5 t Ltzmmzm&%<7)#V ifUy/'Ja 
-/P (^^ft^S ; 20000) fcifiiDUfcX^y — (Jil 

mnLKXyV- (JSIT. X5'J — 5fcv*3> fc. 40S 

y if - y ^ y 3 -fr*ma L tz x 9 u - ( £l 

[0097}fU. 4*^-3- MST*!! 

[00 98] zlx. mmmitmmco^mizi*}. m 
emm 1 jikb 1 t=iK-*-4mwt«ffi 2 1 Raost^^ 

S7fc®c0ffi«; 1.0cm*. ^»#ttffiOJS£ ; 
*l*jS&C9Jf 2 ltOJli?; 4Atm. |*lgff/f 2 3 ^JD? ; 4 

^m, m?m<7)m2 2comm ■, 4umX'$>*). wmu<?> 

M2 1 C0M1U£-ft : fiC0Mzk1& ; 1 8 nm. «|*jgB<7)/f 2 

i nommftibWim ■. 2 2 n m . rtgwf 2 3 

?L&4M&tf>«*ffi ;27nm, ASM 2 3 l*KO*L@# 
^O^i^fi; 3 4 nm. *^(-gP^SiO,#?L#^OS^ 
l;39nra, S*|-g&tf>« 2 2 |**7>W?tG^^<W% 

; 4 5 nm"C'cfr-?fc„ 
[0 0 99] (^S6W6) 0O60|4(cfeirVtIWKL*:.x 

Zttmz490rCTffi!&.Lmft&am2 1 SrJBjRLfc. 

X7U-3£]R*h^Jf 2 2<0®j£l^vC«|*{ 
35<7)S 2 1 c^ifcfc Rtto^JKfc i OS^o® 2 2£ 

[ o i o o ] nis^J i tisf^c7)#»Ccfc »>. m 
wwm i ±t=H 8 Lfcimwwi 2 t ihi«^^ 

T. ^3tffi<0ffiH ; 1.0cm*, ¥#ttm&7)J5£ ; 8;u 
nu SF*lSBc7)J12 lcOJfJS; 4//m, fi^<0l2 2<?) 
J1JS ; 4 // m-C* 0 s Mft&com 2 1 ^affL^JtflWfi 
^Cfit ; lOnm, «F^O®2 1 WOM?lg$Mti<*>¥^ 
; 12nm, ft^gecoS^m^ffi^g^cffi ; 2 6 
n m. »*|-SP<7>/I 2 2 rtcafflft^ifoaT^tt ; 2 9 n 

[oioi] (mmm7 > h^J5^^tpml^x 

S#*:flHC450X:T«UgrtSP<7)Jf 2 1 ^JgjfiLfc. 

„ x =7 u - 6 *mm<r>m 2 2 ^jfctcjBi >t m.n 
mom 2 1 co^^i: m®cr&miz x om^m^m 22% 

[o 1 02} -c-lt. mmmitmm<r>^mi,zx , o. m 
wmm 1 ±(=08 izm Litmmtm 2 1 mmwrntftn 
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X. f3tffiOiS;1.0cm\ ; 8u 

m, gftgpoJf 2 l^JU? ; 4jum. B#hS&69Jf 2 2£0 
/■IS ; 4u vaX'h 0 . gf*JgBtf)Jl 2 1 <7>m@^«0« 
^CM ; 18nm. SF*JgP<?>S2 1 F*Uc7),ffil@^^% 
ffl ; 22nm, g^WJf W»Ul#^S:*:ffi ; 3 9 
nnu Mftm^mftnMnMifr^vyy-ZM ;4 5nmt 

[oio3] amm i > mmm 1 iz&^xvmLtzo 

a-f 1 co^SrfflV^T P 21 <V&-*%$s^—X h 
(felT, ^-XM Ot^o) &SHBU ^-Xf 1 0 
^S:fflV^Tlo<7)Sc7)^^^S^«v«S (§3feB 
<7)H« ; 1 . 0cm2. mm ; 1 2^m> ^f^L/i; 

bsma. mmmi tmm&zmtzx ^wmxf^m 

v [oio4] amm2ymmmnzm^fz^-xh2 
on-zm^x i^mofrfrhtch^mwrnm. c^±m 

comm ; 1 . Ocm*, mm ■, 1 2//rn> ?rf^L^^l 

2commmmi±^cr,mL ffi&ni3\m t )m-t 

[ o i o 5 ] < jtR«3. > mmm4 izm^tzx? t>- 1 
<7>&$:m^xmtzm4 tmte&mizz *)i^c^mco^ 

mmomi* i2vm) zimttzztmzui, mmmi 
tmrncommzx yftnmRxs&m®!m±f%mmzi$ 

cm?ffi. ffi&U3®m r )&-tzkiz£ *>ft-ofz* 
[oio6] umm4) mms\,zm^tzx^^-4 
<7)&zm^xmtm4 tmme&mizx oiocojf^ 
frt,*z>*mim& (&%m<mm ■, l.ocm^, 4^<* 
nmomz ■, \2um) zimLtzztwm. mmmi 

nm. %m.i3.3\sim*)m-tztizj:*)fi-o?z. 
[0107] (jtiK0ii5) Hiei4tiv^x7!;-i 
<r)&$:m^xmw.m4 tmmcr&mtzj: oi^oji^ 

*^=5rS^^@ (JBtffiiOBMl ; 1.0cm*, 
«Sc7)ff$ ; 8/xm) ^#gl)t; fcj^li. HM091 

1?L^:. C<^)^, X^'J-1(7)^«®1±^ 
Willi. tmi3.2\B}mO&-?Ztlzj: OtT-oTt. 
[0 108] (Jt®096) Hi6M5fc:fflV^A5U-4 
<^£ffl^THJS#iJ4 i: |Sl«<3^Jll^ J; OloOJI^ 
*><c>3:&¥3Sffc«fii (^®W®« ; 1.0cm*. 

mm<?>mz s^m> ^f^RLfcitjawi. HM0yi 



(& 2) 102-352870 (P2002-352870A) 



Sfe«. M^{i2@^0iI-f-^i:fcJ:0fi : o^. 

[0109] [ ftm&cr^tmmpi'^coMm&me)®. 
^^xm^m^mmmmmt 

[0 110] 
[|«U ] 





mommmrn 

/h 




20 




28 




10 




24 




15 




18 




12 


tmmi 


19* 




48 




216 


nam* 


36 




118 




30 



[oin] mmm i -mmmi c^mmmmmmm 

[0112] inmm&mi] nmmmmzn%\,\ 
mmm i —mm i . imm i —imm 6 o&mmmm 

rwxs-85-Hlj ) SrfflVK AM7-f^^- (A 
M-l. 5 ) ^riiLTt^-feyy^vr*^ 1 0 OmW/ 

( I/mA cm-2) mWM1£ (Voc/V) . 
S£ ( I s c/mA cm" 2 ) „ ftlgH^ (F.F. ) 

[o 1 1 3] zlx. ^mmiz^x. mttmii: i o 

®^m.v 1 2rM7t7-f;^$:fflV^TB^^JKSr5 0mW 
??2 (%) -CI£L/dI£3»Jt*7 l/*2fc LT;£#> 

=5rJ3. z&tt&iiz&mt'mmmztev&wMm 

[0114] 2SJI«1~3S«M7 , Jt8^J 1 -Jt«^]6 

<?5^Sr^2^75-r. 
[0115] 
[^2] 















V 2/% 






at 1 0 OmW/ cm 2 


at 5 OmW/cm 2 






7.04 


7.07 


1.00 


^8609 2 


! 7.07 


7.14 


0.99 




7.25 


7.28 


1.00 




6.85 


6.93 


0.98 




7.10 


7.12 


1.00 


mmme 


6.91 


6.93 


1.00 




7.03 


7.06 


1.00 


imm i 


4.86 


5.58 


0.87 




5.49 


5.97 


0.92 




4.70 


5.73 


0.82 




5.10 


5.66 


0.90 




4.60 


5.41 


0.85 




4.85 


5,27 


0.92 



[0 1 1 6 3 m2t,Z7KLtzm&frhtybir*i:£olz^ m 

mm i -mmm7 <vmmmmx®wMv>**>^-3z 
wmmviz. zti^titzttm^&imm i —imm 6 ^ 

[0 117] 



Km*T4 h^Rsmn^m^mmizrro z t&T* 
z^h%mmzmfc?hc\ktfx'%z>. z<?m 



(?l 3) ) 02-352870 (P2 002-352870A) 



[02 ] 01 CiSUWBWl 0 0^^c7>mst&±Bfffi 

0T-&&. 

[03 } Ell {=*Lfc3K«ffiSr«ifcfi3Rl«Sffi*H* 
jg£te^®£*?-SSsSSi®0-C&& . 

[06] miizj£Ltiftw&<?>^im&nft&mm<o 

[07 ] 01 fc^Lfe3l^<^<05IM^JB**t«2* 



Bt®0TS)-S). 

[08 ] 0 1 £*L*:3t«S?>¥##«@?>f*lgWgji£) 

mzm<mm^-tm^mmmx'hi>. 
i-mmm. 2-¥mi*wm. 4- 

£8u 10, 11. 12, 13, 14— 3KSfi. 2 0- 
fe3RiS®S±l®®rlL 2 l-g|*{SB<7)Jf s 2 2-m\-& 

<r>m. 6 i oo-^«si ooawKStt, 

CE-ji«, E-m»«. Fl, F2. F3, 

F2 2---*NW**K2*)3SBL P 
l-®Hk^F^lti*B% P2-J»Sfi*. P3-Kff£Hi 

P4-wntm*mmtt. R21, R22 



[01 ) 



[02} 



F3 



F2 



L10 



,F1 



T2? 



100 



[H3] 



F3 



S 



^i 2 



,F1 



10 



20 



-211 10 
-23 -2j 



£-22 J 



J : 



E 
CE 




100 



F3 



F2 



-55 



14 



W/////A^////>/////// 



s=SK 




(£4) )02-352870 ( P 2 0 0 2 - 3 5 2 8 7 0 A ) 



[H4] 



im5] 





imey 



ima} 




P3 122 



3-+- 



21 




<72)»#& mm jgTBj 



<72>3ffil|# TBI! 

a»m^rtj^BBr2Tei#tfi r^^ 

»D*^fln8!BHr2TBl#fl& 74 



5) )02-3 5 2870 (P2002-352870A) 



<72)*MB# ttlf f'Jfif F^-A(##) 5F051 AA14 CB13 EA04 FA01 FA03 

SBaiJfeWSiWBBwr 2TB i #tfc tm >- fais gao3 

ynm&j£<kti:ft 5H032 M06 AS16 CC14 EE02 EE07 

EE16 HH04 



